Synthesis of ACC. 200 mg calcium chloride dihydrate (CaCl 2 ·2H 2 O from Aldrich) were dissolved in 100 mL absolute ethanol (Merck), which the solution has initial pH value of about 7. This solution was placed in a glass bottle and covered by parafilm with several pores. Then the bottle and two glass bottles of ammonium bicarbonate (NH 4 HCO 3 ) were left in a desiccator. After three days reaction, white ACC nanoparticles formed and suspended in ethanol solution with pH value of about 8. One bottle of the white dispersion was centrifugated and redispersed in 5 mL of absolute ethanol for formation of a concentrated ACC nanoparticle dispersion. The molar concentration of the final dispersion is about 0.27 mol·L -1 .
Experimental Section
Synthesis of ACC. 200 mg calcium chloride dihydrate (CaCl 2 ·2H 2 O from Aldrich) were dissolved in 100 mL absolute ethanol (Merck), which the solution has initial pH value of about 7. This solution was placed in a glass bottle and covered by parafilm with several pores. Then the bottle and two glass bottles of ammonium bicarbonate (NH 4 HCO 3 ) were left in a desiccator. After three days reaction, white ACC nanoparticles formed and suspended in ethanol solution with pH value of about 8. One bottle of the white dispersion was centrifugated and redispersed in 5 mL of absolute ethanol for formation of a concentrated ACC nanoparticle dispersion. The molar concentration of the final dispersion is about 0.27 mol·L -1 .
Crystallization of ACC. The total volume of reaction solution is 10 mL, and the final concentration of CaCO 3 is 40 mM. For fabricating CaCO 3 fibres, 1.5 mL ACC dispersion, 6.5 mL absolute ethanol and 1.5 mL distilled water with pH 8-12 were mixed together and sonicated for 20 seconds. For fabricating calcite dendritic structures, 1.5 mL ACC dispersion, 6 mL absolute ethanol and 2.5 mL 1M NaOH solution were mixed together and sonicated for 20 seconds. All of the final crystals were filtered and washed with acetone, then dried in a vacuum oven at room temperature for characterization.
Characterization. X-ray diffraction (XRD) patterns were recorded by a PDS 120 diffractometer (Nonius GmbH, Solingen) with Cu Kα radiation (λ = 1.542 Ǻ). 
with P ρ  = particle density, ρ = solvent density, η = solvent viscosity, s = sedimentation coefficient and d H = hydrodynamic particle diameter. Distribution of ACC nanoparticles after two day's reaction
Fig. S2
The statistical analysis of the ACC nanoparticle size shown in Figure 3c . The ACC nanoparticles were synthesized after two days' reaction.
Fig. S3
Scanning electron microscopy (SEM) images of CaCO 3 crystals at different pH values: a-b) 1.5 mL water, pH 8; c-d) 1.5 mL water, pH 12; e) vateite phase, 1.5 mL water, pH 12.5; f) calcite dendritic crystal, 2.5 mL 1 M NaOH solution.
